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Abstract of JP20041 36271 

PROBLEM TO BE SOLVED: To provide a trimerization catalyst for ethylene capable of efficiently 
producing 1-hexene from ethylene in a highly selective manner, and an ethylene trimerizing method 
using the same. 

SOLUTION: The trimerization catalyst for ethylene comprises a component, which is obtained by 
reacting water and/or a water-containing compound with an alkyl group-containing compound and 
further adding the alkyl group-containing compound to allow the same to act under heating, a 
component, which is obtained by removing a solid substance after water and/or the water-containing 
compound and the alkyl group-containing compound were reacted with each other and the alkyl group- 
containing compound is further added to be allowed to act under heating and an organometal complex 
wherein a neutral multidentate ligand having a tripod type structure is coordinated. This catalyst is used 
in the trimerizing reaction of ethylene. 
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H z 0) t - Na ( (C 2 H 6 ) 2 NC3 2 ) (H; 0) t - Al 2 0 3 ( H z 0 ) t . 
No. 2 P t C I 4 (H 2 0) t - NtiAuB, ( H 2 0 ) t > Ncl 3 (Fe (CN) 6 N 
H s ) (H ; 0) t - No.1 irCI 6 (H^lf NdjOSCU ( H z 0 ) t « 
No. 2 ( C N H 4 ) b C V , o 0 2 8 ) ) (H20) t >Na.CI0 4 (Hj 0) t - N 
dBO? (H 2 0) t ,FOP0 4 ( H 2 0 ) t , K 4 (Fe (CN) i ) ( H z 0 ) t 
> K 4 ( (RuC I s ) i ) ( H 2 0 ) t < K 2 (Nt ( C N ) 4 ) ( H 2 0 ) t < K 2 
S 2 0 3 (HjO) t . SJ;9(8iO,)f ( A I 2 0 3 ) s (H 2 0) t HCNa 
b ( ( W 0 4 ) a ( W 0 3 ) , ) (H t 0) t **flS?H3. Cil'5flS?ftfe 
§ ?JUb ft ft <9 ft £ U I) $J * U 7 IS , ± IE Q ffl,T^b ft ft 7 X * 7 II , ft , * * V * ^ 
. At:U, Zvdr;i,*feH:M?»)?Jid*tf*iriJil?. £ fe > :ji^*ft«i9 

ffi c * fe be -? I* , 

C 0 0 3 1 ] 

t qr «e ? ft 2 . 

[ 0 0 3 2] 

7^*^Sa£ttft»tjtafcfe*jtottU7»Sft7J>KfrVtt. ± IE Q A ft £ ^' / £ fe IS ^ 

?X ^b ft ft v ± le 7 ;u + ji, S a * ^b ft ft t - 1 oo-soot, ft * l < ia - 5 o ~ 2 5 o 

°C - J; 'J ft £ U < tt - 3 0 ~ 2 0 0 °C 7 , 1»~ 1 000ntELft*U<tt30»~50 
0 * Pal . J: U ft * L < tt 1 ft ~ 2 5 0 a* H » » 7 t± ft <4 ft J it ft ft C > 5 IC ± IE 7 h * ^ 
t§*lt^i»t40~ 3 0 0 "C, ft£U<fi50~200 °C, J; 'J 8 H < ft 6 0 ~ 1 8 

ot:©AnmT-?i*>~i o o o ^B, ft* u <tt8 o#~5 o o#i. j: ft s u < a 1 

*~Z5 0*BfFfflrtt7C>;iCJ; , ;#»J*mK*t**t3. * . ?X ft J; / £ fe 
[ 0 0 3 3 ] 

7Xft?iittaEa7X<bft«j<5»«45ffifflti*, bis ft i t ;nc*a u 7 o . o o o o 

00 1~50000^t?*>';.»i;U<ttO. 000001-1 0000^1, J; 'J ft 
£ U < tt 0 . 0 0 0 01~ 5 0 0 0 3i?li^ * ft <fc & / i fe I* 3 ?X ft ft C 7 A, + ^ 
S 3 # ft ft C ft ffl 7 J 7 )l t ^ S § * ft ft - ft J; &f 55 C *. I 7 ^ * ^ S £ * lb ft 
*8figiftlHC«LT*<0. 0 1 ~ 1 0 0 0 0 3 1 ? fi 'J 
. ft £ U < a 0 . 5-3000^1, J; l JStb<B;1~n003i-f^. 
[ 0 0 3 4 ] 

*f|Bfl?fflumiZl 6lx*tS<tHbftft>;tt, T IE - » iB ( 6 ) 
R ' - J r - R ' ( 6 ) 

( 3 + , R tt£l)CttSbT**Rl~1 09S[l)5Sfti>)7Utt^iaiSt#t?S^?X 

lgU7ii76J;u. j i* 1 6 B x * 7 & v , J ©is & r a 1 ~ 1 o © t » 

at*t. ) 

?^t*mbft»sf*irij4ii. ± ie - as a (6) c a» 1 1 7 , « * sm ~ 1 o 0 ib k a t 

* t 3 isHb ?X * S ^ C K £ 7 ft 3 t 9 7 » £ U K , * f ^ S . If iH, 7' □ 

c ^ S . 7 7 □ \ + ;/ fi , 7'fu>tt£fett^7f^tt¥<97^ + ^S^# 

if * ft Z . £ fe , 1 ~ 1 0<5 5SllSt*tZ*ft**SVL7tt7i:*S, 7 

hnt, *tc»JRr ft s ufffflm r ft ? . C ft ij R ' ? 

* rft I SttiffiJi *fe£u c««S u SStt#3tt v J z: Y i z . J a 1 6lxi? 
ftu, at. i2i/> - x ;u k . Trcnzo/Atsu, J q m IX I a 1 ~ 1 o^s^s 

-»3(e)?*r*i7^ft»ctt.x-T^. U7<f. cup 

. fJlVF, 1$ ^b % . 7XJ^7< F, V KL l> Z h 1 . =7" t A- 'J K > h 'J X h 7 -r K . h V 
CUF, F 'J t ^ 'J h" # flf C «J PI 7 ft 5 t) * S * ft Z . - Wl 3 ( 6 ) 7 * 7 ft Z -ft ft ft 
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(!)IftlHTB;, n C VI PI 7 ft I t © "7* tt S 1 1 » - 7" / f ^ X - t ^ - 7lfiH-T 
^ , 7* •Y y ? D C )l< I ~ 7 Ik 7" 7 x I IH - f ;L , 7" X f h )\ - t * V 4 F , t h 7 t 
h" □ 7 7 7 - 2 . 4 - -7 7 i Z A- 7 =7 7 . 7" * 9 f h I - T h , 7" * 9 f ^ X Jl> 7 < h" , 

t/H'\>{r>, f t7i>, 2 , 3- ; / ; y7D\t : ;if <f7i>, 7" 7 1 □ \ + 7 

K 7 ^ 7 -r K , 7" K 'J ;H2 1/ Z K , ; /(4-h'JI) 7 A> 7 * h" . 7" ( 3 — h 'J A> ) 7 ^ 

7/F, 7" ( z — k y ^ ) 7 )i 7 < p , y \ y V" t 7 n y < y x f h x k 7 * h 1 , 7" x 

n7*7/h', 77illl77i7 < F, 7" 7 x Z h 7' C 1/ Z h 1 , 7" 7 x Z ^ V T h V 
K , 77>, 7h7^FDf ^7x>ifffif ^ftZ. S Sir . * f§ BE ? ft , - » SC ( 8 ) 

^tn^t&fttsi^s^i&iiucH^f?^'], » « s « b ■ is , m * 

SiBi*1 t*C«l 7 0. 0000001-50000^1"?$) . 8H<ttO. 
000001-1 0000^1, £ <J ft £ U < tt 0 . 0 0 0 0 1 ~ 5 0 0 0 Si-fJ)]. 
[ 0 0 3 5 ] 

EHbst*tiH»t n»9a*«4S«ft9*Stt!tf c*jiRr*Lsi)». aw, 1 l 

WJJ 0. 00017'f?[]fJl,~100$'J : E;i/ l ft£U<ttO. 00 1 YODtll 
~10^yt^«P»R?«fflttL7. 0. 00 17-<9nt^J; l J;Jv7l]fet^«)I-?tt + 

Z C I) <4 tL 3 HM V b 7. IS , flJifcl*. 7 ? 7 , \ + 7 

7 , \ 7 ^ 7 , ^ V * H > . y;>> 7J>, 77D\7^, 7 0 □ \ + 

77, ^f^7 5DM=77, 7 7 D ^ M > , f"^ LJ 7 # I§ Bfi 7£ sHb ?X S S , *l > 
7- FJH>, + 71/7, X f )l 'K y y . 9^7, F 'J^f JK>1!>l0SiSR^ 
7X*Stfr#ifiiftZ. * , & J& £ J* » . B> t . 1 >tiSSUTfflU^U 

[ 0 0 3 6 ] 

c7;n=^*a*a*ta]Jtfe«a]iftUTrFffl^tt#ii*iiae»t u < a c © w m a 

» Q) » S tt - 1 0 0 - 2 5 0 °C - » * U < I* 0 - 2 0 0 °C ? ft I . «ltt*ltt»Cl l JIRt 
ft , 1 * ~ 1 OOtl, ft £ U < t* 1 0fr~48i*IB-?ftZ. tt ft , gfet^Qt^Tt? 

-zair<c*tf»*i#ii. 

[ 0 0 3 7 ] 

t K &t ? ft 3 Mlli *f IC $'J PI 7 ft S t) . ffll Jt I* . § It * 0? * © 8 tt of C X f 1/ 7 t 13 "* IC 8 
& 7 ft t fe H < , £fcl*tt8$#t«ltt?ttfc1ft?ifL/7t£ltt?-ttYfc£.i). A # ft 
C tt , ffl Jt I* ▲ 1 ▼ )X ft J; ?y / £ £ t* § 7X ib £ tl Y 7 ^ + ^ S S * £ » t fF ffl ? 1+ ^ C 
7^+^SS#^^%tAD7ofe^iD^U7flFfflttt#i4ftI^^, ft I 1 1 tt * » «fc Z# / * 

fettS3X^d«jV7^ + ;i/SS*{bft»trFfflftt5ec7yu + ^ss*^e»taDtfe« 
»^7^*^ss*^^»tfffflrttJCc7;u*^s&*^ft*tiDitfe*A]iwuTrFffl 

[ 0 0 3 8 ] 

* , **W«9XfU><PHHb>5fttt. H*^b6t^tXfU7*^ttXfU7^7X«(9 
SiaT^SftTtife*, If l/>t = iftl7UH. ffl^B", If 
t)tt?X«VlfU7<9tt£T?, EHtMltiSlfe«C**XIf ^9tt#T7E 
HbSEtltetZ75)S, tfeBElltftStlf l/>T?Stttt7EHb^If ? 
75ft/J^"ffi^ftIo »tt«t!HStIBR<?>&J!538Bt<?>lfl/>#ffttO. 0 0 0 0 1 -1 
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ooook^/cm 2 -?* 1 ;, » * u < is o . i-aoook^/cm 2 -?^ 1 ;, nc& 

SKttl-ZOOOk^/crti^il-?*'], £ 7X * ?> J± IS , 0. 000001- 

loook^/cm 2 -?^';, » * u < is o . o o o o i ~3 o o k -f* 1 ], 

ift IC ft * U < IS 0 . 0000 1~50k»/cm 2 ©EH?*?. 
[ 0 0 3 ?] 

*ferccJntzxfi/>© = »tt£jB<?>mfitt. - 1 o o~2 5 ot?Jiz#, » * 0 < 

ttO~20 0 G-?foZ. SJSE^IS , SSi^tflf ^llS-JJitlfftCtPUtLSll 
», IB, ««E?0. 01~3000k£/om 2 -?iftU,»*U<ISO. 1-300 
kt/cm ! -?H. £ £ , SL * b# H IS . 6»~8*li?»>Z. * . X f U > IS , mi IE 

tt T £ <fe l) . lff^X-?*2xfU>ICIS, S * C * ;3 ft 5 7 . flJ^fffi, 7 ^ > 
. \ l J^f#§tft7U7tS^Uii5ll. 4ft air . X?l/> = HbSJS0*^-?0 
Stt IS , ffi»**tft»if7<T7U*ffi!*0l]. * . XfL/>tt + #C««UT#< 

[0040] 

$fiitt, ¥0?}^, Z . X f 1/ > ® = ltt&Bfc 

T ft , S J& 5fi C . I^ff, ?X - 7 ^ □ - )l , ;X l^t ? MJ ^ A ?X ,^ SiS ¥ © * £ S'J t » U 

, 3X*felS7^*'J3X5S3fiCJ;?ttiti#-?l»t?rZ. 4 $ b fe 1 - \ * C > IS . ft JO © 

ttWft^fcHftcjj'JSiSJSjj'jttttrtiz. * * . ipniicsrotzacjxfi/^is. s 

J&«MC?£H0ft*#ltiS*»««tjRB*lttZfi*©» * U 7 i v It t I -2 Y » ? 3= 

I . 

[0041] 

mm mi 

t 3* t fc 9 ? , * * G I* C *l ij 9 * Jfcfl! C R £ * tl Z 6 9 ? IS S L) . 
[ 0 0 4 2] 

r r »i ± ■ 

1 R IS , m * Si ft fff « <& IS » * * £ §+ ( F T I R - 8 1 0 0) tlllT, H * U £ . 
[ 0 0 4 3 ] 

* X 9 □ Y h 7 ? 7 -f - C S I * ffi • 

£J6*tCSStlZjK*»4~8<9*B)S»<?>£llS. GLt^I>XH T C - 1 Q 7j 7 
i,tSlL^ISSffFfS J l X5D7h777 (GC-1 4A) tfflll77lffiUfe. * 

w * # is . i*tt yjtsu, o-/ir; 3 >sinot, »WH3i*28ot:c 
ft £ u , nau«2Pn7n-\?^>tffliife. * *f is . :<5J7?DYh757Cfi* 

ifit 1 . 2liLftAL,fe«, i7^5)SIt4 0'Ci»U 5 OCS^BSt^OlCJ;'] 
[ 0 0 4 4 ] 

* , tt * ft 1 0JJ*.±©*a»tt. ±SJX7n7f-7' 77VISBUJiffl*UfeGL-p-'fX 
>Zl TC-1©*=7^til*U*.ft5t»^Wril JZ7DYF777 (GC-HA 
) tffll)7**fUfe. # W * # IS , I*+f 'J7tfflH, Oyi? ; y 3 >;SI 3 0 0 t 
- ^^S;aS 3 0 0 tC^SU, n»«**U?n- / \7'*>tffll)fe. * *T IS . 
Z7DYh?77CSKiSt1. 4uL3iAUfe«, * 7 /, t 5 0 "C # ^ 3 0 Ot 

[ 0 0 4 5 ] 

Sft+CSfctlZiJSfclS, 9 □ A A y 9 « A I z 0 3 / K C I f)J7AtSlLfel 
>t S ft Ffi S JX?DYk777 ( G C - 9 A ) tfflllTffffiUfc. 7> ft # tt , ^ « + 

* U 7 t ffl U , O'/iJS'aJUZO OC. ttiil H££ 2 0 0 tJ?J;&J 7i,SI 1 

2 0 G C ft £ U - ««*l*fttfflllfe. * *f IS . C © * 7 9 □ 7 h 7 7 7 C 0 J5. U fe ft 
ft t 0 . JmLfiAt^^l^'Jfiot. 
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[0046] 

# * m 1 

S * T ? ft § *i 1 00mL<i)-7il/>7fi:, J. Oj-9-Gtnohnet. C k e m . , 6 
0 7 #, 1 2 0^-7' (2 0 0 0 5) CSettGfifctfflllTGtfUfcElWSfcfttfctZ 
K U Z (3-7i:l-5-yf Jl-1 - [ , 7'/ l Jjn ^^>tH6m^, h 'J 7 ( f 
h 7 [ F D 7 7 > ) 9 D MJ 7 D 7 F (I I I) t Z 5 5 m tF7[FD77> 
tBmLnJH>t20n\LtJ[i, lllllT-?S*Sfit^. < 'J * * >U ? 
5 °C C ± if *. ft - ?5t?1 8 at Pel U . * 0c U fe tt £ t ?> HI b . h 'J 7, ( 3 - 7 x 
:*-B-^H-1-C7S"H) >< 1 ?y'?0L\~ l J90y<{\ : (I I I ) t tt ( I 
R (KBr) : 1 566cm" 1 ) . Sk T , CQSIttaftAVSn . 
[0047] 

# * «l 2 

S * T ? . WS*1 0 OmL9ZD7il/>7ii:l- M/7f l7i^:Hii)HH 
> JS « ( Z . 05mol/L) ^ 7mmiH>t B 3mLtiD^S)Sit7 OinL); 
U , U5#^;St8 O'CCbi. Sc, + ft IC S HI & 7 tl % m ?K 3 0 0 m L # A 
o £ Z t □ 5 0 OrtlL77X:tflSL, ft fi t 3 0 t C*t 8# >5 7 7 1 75 © A 

'JDi'JttdSltn. emL/mi n9«i?«*c rttStfiJifcfrii/CE. 7 
77Zi<9t7-73<9WC#^ai7< iSofeIlt*C?lLfe[«JSai o o m l © - □ 
5/ a U > 5 t PJ <9 h 'J 4 V 7" f 7 Jb 5 Z 7 A <9 h h X 7 B M C 4 B# HI * * & L £ . IS 
C » 9 * , MJlfJlJi^z^A^HH^igildrdOl/DtZ. 8 TmLlDi 
"Z S M T 3 * IS L, fl-^SA (71511: H6. 2mmol/L)tttfc. 
[ 0 0 4 8 ] 

# * 0J 3 

S * T "? . Pilft 1 00mL<5zn ; ;il/>9gCM)'fy7f^7i^:7Ae)HH 
7 m m. ( 2 . 05mol/L) t7m D£^I)'t63mLtl0iliSit7OmLV 

t> £ E ^ □ 5 0 0tnL777:tfflSl, P3St 3 0 °C \Z W K 7 7 7. Z\ Q 1 75 Q A 

l JDJ; l jeSI*n4. 7fflL/m i n<5ilI?H*C t V Lf£ . 7 

^7D<5t?-77©aic#^ai7< zs^>fcs*tfcc*ffiofeRi3»i o o m l a> - □ 
7 1 U7^tm9h b 1 ^ y 7" f Jb 7 Jb 5 = 7 a 9 k ^ x 7 B ^ i;: 4 ^ p B ^ r- & # . ti 

C )1> «P « . h 'Jlf i7i^:7^c)HH>SS (1 mo I / L) t 2 . 8 7 m L ft X 
7tIT8*l L, fi-iifiB (7i§II ^ 3 6. 2MOI/L) tifc. 
[ 0 0 4 9] 

# * fll 4 

S * T ? . MSS1 0 OmLOiD 7 a U 7 9 £ IC h 'J 4 V 7" ? /b 7 J^:H«)HH 
05tnol/L) t7mLnJH7t63rtiLtl0il)tlt70ML); 

u , us^»jpaat8 0i:cu*..»:c. t*ci*i«7ftt«*80omL»A 

-5 £ E o □ 5 0 0 mL777:tfflll, NSt 3 0 CC«t 8# >5 7 7 XD? 1 S<i>A 
'JDi'JttHIItl 7. etnL/tn i n<9*S?«*C tttttifriiifc^ii/C^. 7 
7ZD©fc?-£©iiiG»^W7*3SofcS*t$teC¥«l,feWa»1 0 0 m L © - □ 
; 7 1 1/ > 7 f P] (5 h 'J 4" V 7" f Jb 7 h 5 Z 7 A O) V )l X > » )1S C 4 «t Pal [ft ?= & x, £ . 4 a 
C ft W ft , h 'Jlfil?/^:^!!)^!)^)! (1 mo I / L) t 2 . 8 7 m L jjD 
7 7 0 °C ? 2 PbI U, 4mc«SlU«-»}RC ( 7 A, $ » IS. ■■ Z 3 6 . 2mmol/ 
L) t tt £ . 
[ 0 0 5 0 ] 

# * fll 5 

^ * T 7-, Pilftl 0 OffiL(?zD7il/>7S!:i- l )'fy7fi7J^:7/*(?|-jH 
7 B it ( 2 . 05mol/L) t7mLV HH7t 6 3mLtJll^I)Sit 7 OmLV 

u . b2#^iano'ccit. xc, t % c s * i * 7 ti fe n * 3 o o m l » a 

o £ E o □ 5 0 0 mL777:tfflib, » t 8 0 t Cft t S# >5 7 7 7 □ D 1 75 <9 A 
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, JD«fc , ;ttllllS*tZ4. UmL/mi n9»I?a*C ? it % tit* iL/U£ . 7 
77D<9t?-75©WC#^WT*3)lo;feg«t*IC^«UfemSfi1 0 0 m L © " □ 

IC SP ft , I- l Jifl7J^:H<?hiH>MS (1 mo I / L) t z . 8 7mLlat 
T 9 0 °C "? Z b* n b, fSC^aiLfl-SID (7^511 : H 6. Z m hn o I / 
L) t # . 
[ 0 0 5 1 ] 
Jt 8 fll 1 

ffl fi St <fc C# » lltl^fe^lSOOmL^TnZ (8US-S 1 6) UQM 

as»eagcs*T?. **0Ji-?ftj3?u*.»ftA ( 4 u m o i . z. 6m?-) tun 10 

> (1 0 m L ) "?X7 'J-H7AtL, ii ft tt U £ . tt tt IB t 1 OOOfPmCtHlS 
ft , #tfflZ-?IS»Ufe«-»)SA (6. 1 ML) U)H> (1 1 5 lm L ) 9 >£ ft ;$ >f 
tli-?IAbIf ^?30k^/c^ IC ;to ff L 4 5 3- ft , fI#^JSSBtB 0 
"CIC^G^U - S.E$ii5n(5J±*t40k9-/Gm 2 ^JXtDlf jifr 
, If ^^HtSitMlfc. W tt . 8 0°C-?BUiEJ±At*tlftIJ;?ICXfU> 

t * a u a it . :n^si*insot«i?3o»sitfiot. ^ o ft . & B & h 

[ 0 0 5 Z ] 

E»i»t3rX5n7K777/-ICJ: , J*«fb*.Sl&«S»t*1Cjrvt. 20 
[ 0 0 5 3 ] 
it « fll Z 

31 R «■ 35f J: Z# « lit l^feMSS 3 0 0 m L ® 7 t> (SUS-3 1 6) ^©W 
J±S)feS§glCS*T-?, #*OJl-?^H'U^ilftA (4umo I . Z. 6fnt) t NH 

y (1 o m l ) ^x^'j-HTAti, >i ft tt u £ . » ait i oooi-Pmcisi 

ft - **ffl3?Sa»L.fe«-»»B (6. 1 ML) UJH> (1 1 5 m L ) 9 il ft $ 
tSI?lALlf 0 k^/cm ! ICjnaU45*ft, *»»i*£JBS88tB 0 

trtll, SiS^W«)E*t4 0 k t/ohi 2 ^5lJ;?CXf L->JZt^f iiJf 
. If l/>OEiftS*tll60i. W ft , 8 0°C-?ffilEJ±*-&Jt«tIJ;?ICXfU> 
t * A U « it , CtLi{®iR**#t«o^tt«?8 0*iR*tfio^. t © ft . A » # H 30 

tcitfi^sAt^n^'ittit^iUtTSitfibt. 

[ 0 0 5 4 ] 

£JB3Kt£m*-?ffi*PU . XH?ffiEl^. S JB 58 ft <fc C* 0 ft U £ S ft + C S * ft 2 £ 

5!itJx?D7 h?77 <-c«fc | ;**n,fea*fiSt*i est. 

[ 0 0 5 5 ] 

£ ft flj 1 

» E if fir «fc 2# » gItlitWSS3 0 OmL^Xf >^ (SUS-3 1 6) S©i 
ffSJ6S»CS*T?, #Jf$Jl-?ftj£U£S8ftA (4umo I - Z. 6m?") tHH 

> (1 0 m L) ?X7'J-HTAft, iB ft « U £ . tt Sit 1 ooorPmiclH!! 
ft,#*«4?SS^Ufe^-^)fC(6. lmL)Vf-^X>(1l5mL)©iift»» 40 
tII?lAlIf l/>?3 0 k?/om z C«EL45*«, SfflfliJ&JBSKtBO 
tClDiU, SlSSi(sn(9J±*t40k?-/Gm 2 MU?CIf xt»);^^ 

- If ^QEiltSitltebt. JJH tt , 8 0t?Hulej±7Jt!!itSt^J;?ICXfU> 
t * A U Ht it , Ctl^SJSfcfttftofcttS-frSOfl-SJ&tfiofc. ^ <P ft , £ J6 8 H 

+ c*ts*?j±A*z:?vcj; , ;tt«t*JS?-t!:7&Bt#±ufc. 

[ 0 0 5 6 ] 

SJSSSt*5l*?)1>iPU, Sll?KEbfe. SJB»35r«fcC*lDliRU*:S[ft , t J CS*tL3i 
$ % t if 7 9 □ Y f 7 7 7 4 - C J: 'J * ff U S ft ft * t * 1 C ffx t . 
[ 0 0 5 7 ] 

H ft $J Z 50 
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ffl fi St ft J; Z# » Rit«UWSI 8 0 0 mL(57f (SUS-3 1 6) H Q it 

ESBSSClf Tf. ***J1?6)iiri;fea»A (4uino I , I. 6m?) tNH 

> (1 0 m L) ?X7'J-HTAft, ft II U . tt 3$ £ t 1 OOOrPttiClf 
ft , #tffl5-?liSUfe^-)#)SD (6. 1 m L ) (1 1 5 m L ) >B ft )§ >t 
tllfSAblf 3 0 k^/cm 2 CJtoEL45fr*. *S#iJ£JBSHt8 0 
£ C ft] ffftU , SBS!SM(5EAt4 0 k ?/cm ? V5IJ;?i:ifl/>JXtnJ;fjiJf 
- If ^^EUtSitlteb^. W ft , BOt-?l»aEffiAtlt»tIJ:>CXfU> 
t*Auait. Cll^SiSfrtSofe«I?3 0*Sgtfi^.. <9 ft , & IB £ 38 

[ 0 0 5 8 ] 

J$»tJX5n7 k77 7 ^-C*U»*fl;fefiBtSt*1 CSt. 
[ 0 0 5 ?] 
H ft ffl 3 

ffl fi St ft <fc &f lltl^^SgSOOmL^Zf^l/Z (SUS-3 1 6) S <9 W 

as»eascs*T?. ♦ *$Ji-?ftE)c , u£S§ftA ( 4 u m o i . 2 . Bm>) ttjn 

> (1 OmL) ^^'J-HTAti, 51 ft tt U . » * B t 1 OOO^-PmCsBS 
ft , #*ffl2-?ISSUfe^-)S)fC (6. 1 m L ) i-Z'OH^^^JkD^I 

(6. 26mmol/Lilit1 1 5 m L ) ^<9iid»5fitS*?3|AUXfl/>?3 0 
kfr/&m z CitoEl,45tfft. 4 >g # ^ & Jfe$ ti t 8 0 °C C AD $ L . SJB^|g«o?J±* 
t40k?/cm 2 HU7Clf l/>*Zt«f£*, If 1/ ><P = iftS*tl» 
U £ . * ft , 80fi?BuiEJE*tltJ*tI«fc7ICXfl/>t*AUS6it. 

C«fc';llt*t*iSrt!:7£*t#jtl,fe. 
[ 0 0 6 0 ] 

$ « t X ? □ 7 k7'7 7 < - IC J; ') * *f U & ft ffi * t * 1 C&t. 
[ 0 0 6 1 ] 
S ffl 0J 4 

fl m it ft «fc U gltlU^SaSOOtnLQXT)^ (SUS-3 1 6) S9l 
ffS*S8§CS*T?, # £ « 1 -? ft i£ u £ i§ & A (4umo I - 2 . 6m?-) HIH 
y (1 OmL) ^x^'J-HTAft, 51 ft }f u £ „ ft & 8 t 1 o o o r P mcii 
ft , **«i5?in«ufc«-»jfiD ( 6 . 1 m l ) y y \ y v ? t 7 ± y <o v )\, i_y mm 

(8. 76mmol/Lt1 1 5mL) ^S&^iRtfl-flALlf ^>-?3 0 k? 
/cm z i:lD)iU4 5tS, S S # ^ & E ^ 38 t 8 0 °C C AD $ U . &J&888P]©J±at4 

o k 9- / g m 2 vsUTcif i/^trxtftf afr, xfi/>®HHbSJStl*&L.fe 

. ft . 8 0K?SulEJ±2lt8tt*ZJ;!rCIfl/>t»Al,SEit, n^Mlftt 
*->fe«I?JO»fi«tfiS->*. i: 9 ft , S»SB+C*tS*?ffAtJC VCJ; 

[ 0 0 6 2 ] 

flf»tir7?n7i-777-f-cj: , ;»*rbfeiR»isat*ica i xt. 

[ 0 0 6 3 ] 

H % fll 5 

S Jg it ft J; ft' KitlifeNSas 0 0mL©Xx>l/X (SUS-3 1 6) S<9if 
ffSJ6SHcS*T?,#*fi"Jl?ftJi3?U*.a#A(4umol. 2. 6 m f ) t t ^ X 

y (1 omD ?X7')-H7Aft, SB ft ft u . ft » is t 1 ooorPmiciHH 
ft, #tffl4-?iisufe^-)S)Sc (6. 1 m D n;n> (1 1 5 m L) o) 1 ft » JS 

t!i?lAbIf ^ ( «■ 5 = 2 8 k ? / g m 2 ) * ?K « ( * J± = 3k?/c^ ) 0 
fflfcJUtC J; V itoEU 4 5 **. SI#?S*SHt BOtCAlliM;. £J&8BWa>J±* 
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U *. . W « , 8 0)S-?SulEJ±*tltiltIJ;?ICXfU>t«AU^it 1 C ft >i «5 S * * 
[ 0 0 6 4 ] 

£JB8Kt*M3:-?H>iPU, )X 1 1 JTC E U £ . S»»ftJ:&iai|jlUfcSl#tca*tLSS 

s» % t # x ? □ y h 7 7 7 4 - c «fc * *f u a « a a t * 1 c m t . 

[ 0 0 6 5 ] 

£ % fll 6 

» fi if ft <fc 2# SltlJ:iMSa3 0 0mLff)7T>b7 (8U3-3 1 6) 10 
ffSJ6SHcS*T?, # £ ffl 1 -? £K U £ It # A ( 4 u m o I . I. 6m?-) th)H 

> d omD ?X7'J-^b7Aft, S^l u £ . tt &fitioooj"PmctB!& 

* , #tffl5-?Ii^Ufe^-^)SD (6. 1 m L ) UM> (1 1 5 m L ) 9 S ft » JK 
tIi?lAHf b> ( «■ E = 2 8 k » / c m 2 ) Y ?X * ( * E = 2k^/crti ? ) © 

is^a#c«fe';A]EU45*ft. ii#i}siiiat8occi]ffli;. sjssbw^e* 

t40k9-/cm 2 >!ti!I,fc"yiClf : l/>;trztifc3 : &*. If l/>9 = lft&*tl* 
U . W tt , 8 OS-?Su IE E * t It if tU?CIf ^tSAbl it . ^tL^SIS 
#t«ofctt:«-?3 0ff&J6tfiii!ofc. ^ © ft . &J6§8B*C7Kt£*-?EA*ZC>! 

[ 0 0 6 6 ] 20 

5TtttJZ?DY h 77 7 ^ - It? J; U ?M/f L £ £ Is II t * 1 CSt. 
[ 0 0 6 7 ] 

* 36 0J 7 

a fi If Sir «fc 6f ^ItltfeP3iS 3 0 0 fnL<5X7>l'Z (SUS-3 1 6) S^B 
EAJfeSSglCltT"?, ♦*#Jl-?£H'U£!lftA (4umo I . 2. 6m?-) t MH 

> (1 OmL) ?77U-H7Aft, 58 « U . » « S t 1 OOO^PmlClJlH 

. #*ffl5?asufe^-iiHD (6. 1 m l ) mn> (1 1 5 m d ©ii^ss^ 

tli-?lAbif l/> C * E = Z Z k? / cm' 1 ) ( » ff = 2k^/cm 2 ) © 

51 ft a ft C J; 'J J± U 4 5 ft % - *»»iiSJS^88t 8 OtlUJ]»U, Si§g§n9l±7J 30 
t40k^/cm z ? i:if l/> C » E : 3 ? k ?• / g m 2 ) V ?K * ar 7 C » E 

: 1 k3-/cm z ) OlftffZtft^ii*, If I'XiJElftSStljiSbfe. W ft . 8 

-?3 0*SStfi2ofe. ^ <9 ft , a*ftH + C*tS*?ffAt?CVCJ; , ;lt*t* 
;S ? t± T S JB t # ± 0 . 
[ 0 0 6 8 ] 

flft t JZ ? D Y f 7 7 7 < - C J: 'J ft W U fe A ft fi £ t * 1 C ffv t . 
[ 0 0 6 V] 
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K gftsS it I ' '-" 



[ % m <o m m ] 

* * afl |- j; tL IS . ?X # <fc t* / * £ IS § 7X ft % 7 A, + ^ S S # it -& t fF ffl t tt K C 7 )l 
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